= Metode optice in investigarea mediului

 Refractometria

- metoda bazata pe masurarea indicelui de refractie

 Polarimetria

- metoda bazata pe modificarea starii de polarizare a luminii.

 Colorimetria

- metoda bazata pe absorbtia integrala a luminii in substanta.

« Spectrofotometria

- metoda bazata pe inregistrarea spectrelor de emisie si absorbtie.

. LIDAR (LIght Detection And Ranging)

- metoda bazata pe detectia luminii difuzate de catre impuritati
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Cazul: n <np

Refractia are loc cu apropiere de normala

nl SiIl 91 = n2 SiIl 92

nysini =n, sinr

La incidenta normala i = Orezulta r = 0, a.i.

ng sinr O ,
= = — = orice valoare

ny sini

— =

Nedeterminare maxima in compararea indicilor de refractie
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= Reflexia totala interna. Unghiul limita.

Cazul: ny>ny

Unghiul limita (unghi critic) = unghiul de incidenta

Refractia are loc cu departarea de normala pentru care unghiul de refractie devine 90°
&7
83 105
\ Water surfacs‘:
=)
m
: n; sin H-::= n; sin 90°
Index \\
Ng Htincreells_inﬂ-' --Bt = ane
P | Threshold condition
Index for total internal Cand unghiul de incidenta este mai
N reflection. mare decat unghiul limita, toata lumina

0
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i =8, ny sing; = ny se intoarce in mediul din care a venit
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- Principiul refractrometrului

Sensibilitatea maxima in compararea indicilor de refractie are loc la unghiul limita:

nl SiIl il = I’l2

V

Se pot pune in evidenta variatii de ordinul lui 10-3- 108

il +il sin il _il

An, =n, —n, =m (sin i; —sini; ): 2n; cos 5

5 = ny cosi; - Aj

Sau prin diferentiere:
dn2 = 1Ny COS il . dil

Estimare numerica: n; ~1;0.5<cosi; <1; di; ~30sec ~ 0.5min = dn, ~ 0.00015
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= Schema de principiu a refractometrului

7
|

S — sursa monocromatica (linia D a sodiului — 589.3 nm)
LC — lentila colimator
L — luneta
SG — sector gradat

OBSERVATIE: semicilindrul este facut dintr-un material transparent al carui indice de refractie
este foarte bine cunoscut.
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- Tipuri de refractometre

Refractometrul Pulfrich Refractometrul Abbe

- precizie la a 4-a zecimala. - precizie la a 3-a zecimala.

Refractometrul de imersie;

- precizie la a 5-a zecimala.

Refractometrul diferential; - = \
- precizie la a 8-a zecimala. < S
Refractometrul interferential 5
° . ~ v
- precizie la a 8-a zecimala.
5 = (I’ll —ny )l
o I =1+ 1, + 21}, cos Ag = 41 cos? 2
A¢:71(nl—n2) 1742 142 0 2
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Prevazut cu prisme
interschimbabile
(in functie de domeniul de

<I\ = variatie al indicelui)
S e

ny, =m sin il

(7. (7 >~ n2=\/n12—n3cos2a
np Sin E—ll = N S1n E_CZ

-/
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Imaginea include campul vizual. Pe prisma refractometrului a fost
pusa o picatura de lichid.
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Traditional Abbe Refractometer
User abining reading by Ening wp ceosshoirs, and
reading graduations in the view. Hote the external
thenneaneter and the porte for cireulating water,

Digital Display Abbe Refractometer
Weer etill hoas 1o bne up the crogehains in the eyeploce,
but the reading 15 displayed on the digilal readout
Thermameter is now intemal, bat waterbath is sl
poquired for accurate measarements.

Circuler Filter goes hern
g Infrarod Ray Vigwor ——.

Mlodern Digital Laboratory Refractometer

- Cireulatimg water i no longer required for temperatuze control. The

Mnlti-Wavelength Abbe Refractometer *crosshair display is also replaced by push-buttans. Accurscy is
Upsratas on same principles as Digital Display Abbe, but increased to Sthoor sometime s 6th decamal place of refractive index
ﬁ_tte dwath additional components with which to measare ab Can ik bo 4 paintes for hare copy oF compuier fas omots op eration.
different wavelengths, Also caleulstes Atbe number

tcmmaie iy N aL ik lka: il o oo i ey A I thanks 10 ATAGD Co., Lid. and woew.atago net for source images.
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Light from an LED light source is focused
on the underside or a prism element. When
a Ii?uid sample is applied to the measuring
surface of the prism, some of the light is
transmitted through the solution and lost;
while the remaining light is reflected onto a
linear array of photodiodes creating a
shadow line. The refractive index is directly
related to the position of the shadow line on
the photodiodes. The more elements there
are in the photodiode array, the more
precise the readings will be, and the easier it
will be to obtain readings for emulsions and
other difficult-to-read fluids that form fuzzy
shadow lines. Once the position of the
shadow line has been automatically
determined by the instrument, the internal
software will correlate the position to
refractive index, or to another unit of
measure related to refractive index, and
dierJIay a digital readout on an LCD or LED
scale.

Digital handheld refractometers are generally more precise than traditional handheld refractometers, but less
precise than most benchtop refractometers. They also may require a slightly larger amount of sample to read
from (since the sample is not spread thinly against the prism. Users should look for an instrument that is
capable of displaying the unit of measure of the substance (Brix, freezing point, boiling point, concentration,
etc.). Nearly all digital refractometers feature Automatic Temperature Compensation (for Brix at least), but it is
wise to double check this when purchasing.
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::> Refractometria va fi inlocuita de metodele spectrale ITE@_J . _J’J’J]
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Polarimetria
Metode de polarizaie a luinnini

7T =
Incidenta Brewster: 6,+6, == — {

- prin dicroism (fenomenul de absorbtie selectiva)

—
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Filtre polarizoare

E; =Eycosd

=1, cos” @
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Polarimetria
= Metode de polarizare a lunninii
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. Polarimetre

Polarimetrul cu camp de penumbra

Polarimetrul cu lama semiunda

Tub ce contine solutie optic
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. . Colorimetria

Colorimetria studiaza legile dupa care are loc absorbtia luminii in substanta.

Culori primare (RVA) Culori secundare (GCM)

Lagea Lambeari-Baear
l (x) =1y exp(— ax) =1y exp(— ecx)

& - coeficient de extinctie

E=&ec - extinctie (densitate optica)
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. Colorimetrul Pulfrich

Cuve cu solutii
Prisme cu reflexie interna totala
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Pana compensatoare Pana compensatoare este cuplata la
un tambur gradat pe care se pot citi

. . direct diferentele dintre extinctiile celor
Filtrele F1 si F2 sunt filtre in culoarea doua solutii.

complementara culorii solutiei de masurat. Astfel
se elimina razele care nu sunt absorbite de solutie
si care ar putea impresiona sistemul de observare
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g1c1l] = &x000y

Cuve cu aceeasi substanta

cily = coly

Relatie folosita pentru calculul
concentratiei unei substante

Alte colorimetre

-Cu celula fotoelectrica;
-cu compensatie (fotocolorimertrul Lange);

-Fotocolorimetrul Pulfrich
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Colorimetru digital
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Adjustable aperture
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